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Sensory Difference Tests

{Manuscript received September 14, 1957)

THE purposE of all testing is to
establish differences. Since this paper dees not pro-
pose to cover all sensory testing, and since boundaries
are needed, it will be eoneerned mainly with certain
methods which are commonly accepted as difference
tests. First, however, let us consider some general
characteristies of difference tests and attempt to estab-
lish a frame of reference for understanding the par-
tieular methods.

Characteristics of difference tests. Difference testing
usually means that we are interested in ‘‘difference
as such,’” i.e, any kind of difference, without regard
to its nature or direction. For example, in the flavor
quality control of a product, if strict identity with the
product standard is desired, one uses a difference test;
but if all that is wanted 1s assurance that each pro-
duection lot is at least as good as the standard, some
other approach, snch as preference, is used. Results
of difference tests are easily interpreted-—cither the
panel diseriminated or it failed to diseriminate. A
related characteristic is that they are usually based
on statistieal models having a known theoretical dis-
tribution of responses that would result from chance
if the panel were completely unable to discriminate.
A third characteristic is that the subject’s task is
completely defined in the experimental situation, so
that all he has to bring to the test is his sensory
capacity, plus some native intellipence. He does not
have to remember standards or bring his past experi-
ences to bear, but needs only to compare and contrast
the stimuli presented. Buti this “‘general prineiple’”
is often violated-—and to good advantage. A fourth
characteristie is that the range of the responses allowed
is usnally quite limited. A iest unit is set up so that
the subject makes a single choice which is either “‘eor-
rect” or “‘incorreet.”” It is “‘correet’’ if it supports
the hypothesis that a difference exists, and ‘‘ineor-
rect” if it does not. In reviewing the test methods
these ‘‘essential’’ characteristies will serve as refer-
ence points.

Statistics. 1t would mean little for just one or two
people to choose correctly upon one or two oecasions,
It could easily happen by chance. But how many peo-
ple, on how many oceasions, must be correet before we
may infer that we have a real difference? Here statis-
tical interpretation is needed as a means of correcting
for chance. The statistical model is a simple one and
several methods of analysis are possible. The ¢ or bi-
nomial distributions are perhaps the most often used;
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however, all methods give similar results. Charts or
tables showing the significance of results can be easily
constructed {8). Since the statistical analysis has been
adequately covered elsewhere (72), it will not be
treated in detail here; however, two important factors
determining the significance of a test result should be
noted. As the difference between the obtained per-
centage of correct responses and the chance percentage
inereases, and as the number of responses increases,
the probability that the result could have happened by
chance decreases.

TEST METHODS

Figure 1 shows the triangle test. This is the bestknown
form, most used and most writien about, and perhaps also the
most useful, The method was first published in 1946 by two
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Figure 1. Triangle test,

Danish statisticians, Helm and Trolle, who deseribed it in eon-
nection with flavor quality control work for 2 brewery (2). It
was developed independently by an American distiller in 1941
for use in research and coatrel {16) and probably was used still
earlier by others,

Here a test, or test-unit, consists of 3 samples. Twe ma-
terials, 4 @nd B, are tested to determine if they differ, The sub-
Jjeet is given 3 samples, two 47s and a B, All three samples are
coded, so that as far as the subject is conecerned they are *“un-
knowns.’t However, he knows that there are two of ome and
one of another, and he is told to pick the *‘different’’ sample.
Thus, there is no designated standard, but the eriterion for
judgment is ineluded in the test, ie., it can be developed on
the basis of these 3 samples alone. Either of the two test
materials may be duplicated, and sometimes the practice is fol-
lowed of alternating the material to be duplicated from one
subject to the next, Usually the samples are presented simul-
taneously in random arrangement, although they can be pre-
sented suecessively in random order, TFinaily, et us note that
since there are three unknowns, chance probability is ene-third,
f.e, on the average oune response out of three would be correct
even if the materials were identical.

The paired fest (Figure 2) lacks one of the general charae-
teristics of difference tests listed above. The standard is not
immediately present, but is a subjective, predesignated one
which fhe subjeet brings to the test situation. The subjeet is
given 2 samples, apain either suecessively or simultareously, and
is told to select one of the two according to the given eriterion,
To make this test effective the criterion must be such that it is
understood and reacted to by all of the subjeets in the same
way, e.g., stltiness, sweetness, spoiled flavor, hardness, or some
other familiar property. If 1ot, the test becomes merely o mat-
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ter of voting, and one cannot interpret a negative resuit to mean
that the panel failed to deteet a difference but only that they
failed to agree. Since there are 2 unknowns, the ¢hance proba-
bility of a correct answer is one-half. This test is simply a spe-
cial application of the psyehophysiesl method of paired com-
parisons which has been standard for more than 75 years (7).

Figure 3 represents another paired test, but with the stand-
ard present. This is the duo-trio test, originally developed by
the Joseph E. Seagram Quality Laboratory in 1941 (16). One
of the paired samples is identified and presented first. Then the
subject gets another 4 and 2 B as unknowns, i random order.
The time jnterval between samples can be varied as desired.
The subject’s task is to pick the ‘‘different’’ sample. Again,
as in the triangle, the standard is back in the test situation,
and we even show the subjeet what to loek for, Since we have
reduced the unknowns to two, the ehance probability of being
correct is one-half, rather than one-third as in the triangle.

TFigure 4 is another variant of the paired test, which has
been given the name, ‘‘dual standard.’’ Here both 4 and B
are presented first as knowns, then they are given as unknowns
and the subject has to identify them. This test seems easier
than the others beecause the subject is given a complete fodry
run’’ and one might expect a greater degree of success. How-
ever, there are disadvantages, particulariy in tasie tests where
tasting ihe additional samples seems to be more confusing than
helpful. For odor testing it does appear to give better dis-
crimination. This procedure was also developed by the Seagram
Quality Laboratory (16).

A new kind of sitnation is represented in Figure 5. If we
ean use two 4 ’s, what is to prevent us from using three, or cven
more? Nothing, except that there would be ro advantage when
there are only two materials, and it would increase the com-
plexity of the test. Bub if the standard is not completely uni-
form, this muitiple standards test can be used. Assume that we
want to fest the unknown, B, for difference against the mon-
homogeneous standard, 4. Of course, we could test B individu-
ally against 4, =, ete., but sinee we already know that the 4’s

. themseolves differ significantly, the results would not be very

\mcaningfu]. In the multiple standards situation B is prescuted
along with a series of A’s, with the instruection not just to pick
the ‘‘different sample’’ but te try to find the one which is
CCmost different,’’ ie., does not belong to the family. No
standard is designated as such, but the criterion for judgment
can be established from the test samples. Sinece all samples are
unknown, the chance probability of success is one divided by
the number of samples in the test, This method was develeped
at the Quartermaster Food and Container Institute for the
Armed Forces, Chieago, for use with oedor stimuli. It is not
well suited for taste testing because of the number of samples
involved.

Tigure 6 shows another less-well-known form. Here we are
concerned not with a single judgment, but with a whole series,
Two names are applieable—*‘single stimuli’’ beeause of the
method of presentation, and ‘‘A-not 4'" because that name
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Figure 3. Due-trio test.
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was applied at Brown University where the method was studied
extensively f17). 4, the standard, is first presented to the sub-
ject several times until he feels he can recognize its flaver.
Then the subject is given a series of samples, any cne of which
may be either 4 er B (‘‘not-4’"), and he must determine which
it is. An alternate approach is fo present both 4 and B first
as knowns and then to continue in the same way, The time
interval between samples should be semewhat longer than for
the other tests—40-60 seconds. A randomization method is
used to determine for each presentation whether the sample
shall be 4 or B. 'T'his means that the number of 4’s and B’s
presented in a given series may not be egual, although the pro-
pertion is a function of & random varizble with a ratio of 5¢-50.
Furthermore, the subject must be aware that the order and
proportion are determined randomly. Here the standard is of
particular interest. The test starts out with the standard or
standards ph}'s':ca}l,ly present and designated, buf since there
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Figure 4. Dual standard test.

is no checking back, a memory criterion must take over. In
long series of samples the eriterion may be reinforced by pre-
senting A, as a known, periodieally.

Note that this test is more efficiert than any of the others
from the standpoint of number of responses for a given amount
of tasting. A judgment is ebtained for each sample instead of
for each set of two or three. The chance probability of a cor-
reet Tesponse is onc-half, but now the subjeet is selecting one
of two possible answers, rather than oune of 2 samples.

Tigure 7 presents another multiple judgment method whick
is considerably more complex than the ‘‘d-not 4.”” Here the
subject is presented with a numnber of A4's and an equal number
of B’s, all unknowns, and his task is te sort them into the two
elasses, No standard is designated. Figure 7 shows 8 sam-
ples, but fewer or more samples may be used. Obtzining the
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Figure 5. Multiple standards test.

chance probability is not as simple as for the other tests we
have discussed. It ean be shown that, for 8 samples as shown,
the chance probability of a perfect solution is one-thir{y-fifth,
with higher probabilities for various partially cerrect sorts (6.

Although variations of these test methods are encountered
from time to time, they are of only minor impertance and do
not merit separate discussion because of their close similarity
te the seven alrendy deseribed. Understanding and comparison
of these methods will be facilitated by noting ways in which
they may vary, as follows:

1. Standards. The standard may be (a) physically present
and designated, as in the duo-trio, dual standard and single
stimuli, {b) physically present but not designated, as in the
triangle, mulitiple standards, and mwitiple pairs, or (c) it
may be a designated quality to be remembered by the sub-
ject, as in the paired test.
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2. Statistical efficieney. As the number of anknowns in
the test situation inereases the expected chance proportion
of eorrect responses decreases. This rariable is often referred
te as ‘‘statistical efficiency’’ (12), the test with the lower
chance level being considered the more efficient,

3. Practical efficiency. A more praetical measure of effi-
ciency is obiained by considering the number of samples in-
volved as well as the chance probability of suecess on a
given try. Some tests give much meore information per
sample tasted. Tor example, compare the triangle and single
stimuli for 12 samples. With the triangle the chanee of all
correct responses wouid be {14)* or 14, since there would be
four tests, With the single stimuli, allowing for two trials
on the known standard, it would be (14)™ or Mgay.

4, Psychological complexity. The tasks represented in the
various tests vary in complexily and diffieulty, which, in gen-
eral, inerease with the number of samples which must be
considered in arriving at a judgment. The more samples, the
greater the possibility of adaptatien and interference, ang
the more demands are placed on the subjeet’s skill and
attention.

TEST PROCEDURES

Nearly everything that could be said about neces-
sary physiological and psychologieal eontrels in dif-
ference testing would be just as true about any sensory
testing. However, there are a few points which are
especially relevant to difference testing and should be
mentioned here.

In tasting a group of samples which constitute a
unit, as in the triangle test, there is competition be-
tweéen adaptation and memory. If the time interval
between samples is Iengthened to permit greater de-
adaptation it throws a greater burden on flaver
nmemory. Some experimenters attempt to eontrol the
interval but more often it is left up to the subject,
particularly in triangle testing when samples are
presented simultaneously. Kxperienced panel mem-
bers seem to be able to work out their own individual
methods satisfactorily. Also, it is noted that they
tend to allow shorter time intervals than might seem
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desirable to the novice. It is evident that one should
not be arbitrary or dogmatic in regard to these time
intervals. Each situation and type of material should
be considered on its merits.

In reviewing the test methods, single test units were
described for the most part. However, it is commen
practice with most of the tests to give a subject more
than one test unit at a session, The effect of such mul-
tiple testing on sensitivity and discrimination seems to
depend on the produet. Brandt (3) and Mitchell (14)
have shown that there is no loss through at least 6 sue-
cessive duo-trios in testing aleoholic beverages and
Pfaffmann (17) has shown that people can test fruit
juiees for about 4& minutes without loss of sensitivity.
However, for some products, eg., maple syrup,
adaptation talkes place rather gquickly and no more
than one or two test units should be included in a
session (11},

I¢ is well to keep in mind that the ostensible stand-
ard may not be the only one which is operative and
sometimes may not even be the most important. A
test subjeet may develop hig own subjective eriterion,
particularly when considerable testing is done with a
constant standard. When this happens in the triangle
or duo-trio the third sample is not neeessary, and may
even be harmful. One could just as well use the sim-
ple paired test or the single stimuli. Byer and Abrams
(4) showed that, when the subject knows the kind
of difference to expect, the paired test is superior to
the triangle. Raffensperger and Pilgrim (18) demon-
strated that telling people what sort of a difference
to expeet improves discrimination in the triangle
itgelf,

Subjects will tend to use all available elues in try-
ing to solve the difference test problem. Even though
certain kinds of differences will not help, a person may
allow them to affect his judgment. For example, with
# 50lid food there are apt to be many differences among
the samples—texture, particle size, shape of portion,
ete.—that are purely incidental and have nothing to
do with the essential flavor difference which is under
test. In sueh a case the instruction to ““pick the dif-
ferent sample’’ means nothing because all the sam-
ples are different. The subject has to know what sort
of differences to look for hefore his response will be
meaningful. This is one reason why difference tests
are used most often with homogeneous materials.

It is essential to elminate all incidental differences
between the samples that may be correlated with the
factor being tested. (therwise one is likely to misin-
terpret the results. This cauntion most often applies
when wvisual differences are associated with possible
flavor differences, but are unimportant from ihe ex-
perimenter’s standpoint.

PANEL SELECTION AND TRAINING

The assumption ig reasonable that it shonld be possi-
ble to select groups of people whose performance on
sensory tests will be superior to that of the general
population. Various schemes based on intnition, ra-
tional judgment, or experimentation have been tried,
but with varying degrees of success (2, 5). Further,




even though a theoretieal system based on experimen-
tation may be available, actual selection may be based
on simple praectieal criteria. One of the major prob-
lems is the amount of pretesting work required to
effeet reliable selection. A further difficulty may be
the experimenter’s inability to specify accurately the
nature of the panel member’s task. ‘‘Quickie’’ meth-
ods, based upon a few tests, even complex ones, gen-
erally have not been very satisfactory. The tedious
process of selecting on the basis of sensitivity to the
four basic tastes is often recommended, and has even
been tried ¢13), but the method is of doubtful value.
Sensitivity is only one factor; successful performance
requires such skills as the ability to remember flavors
and to compare flavors and flavor strengths in spite
of the time lag between samples. Interest and motiva-
tion are also very important.

With difference testing, panel selection appears
somewhat more feasible than with other types of tests,
because an objective criterion of performance is possi-
ble. Experience in industry where difference testing
is used for flavor guality econtrol on a continuing basis
(10, 15) has demonstrated the validity of seleeting
panel members. Here it is feasible beeause they use
panels who test repeatedly, thus providing an ade-
guate sample of each person’s behavior. All panel
members take essentially the same tests and individual
pegformances are continually evaluated. Those who
are right most often stay on the panel, the less skillful
are dropped. Potential new members are simply
started in the system and are retained only if their
relative skill so merits. Thus, in effect, future per-
formance is predieted from past performance.

Although it is eommonly assumed that a person
needs some training, there is little information avail-
able whieh bears specifically on this point. Industrial
experience in flavor quality control work seems to
show that training is helpful (10); however, the im-
provement in over-all panel performance which is
psually noted may be due to the selection process
rather than to training as such. Another possibility is
that a subject’s performance will improve because he
becomes more familiar with the produet being tested,
but net because he develops a general skill. Raffen-
sperger and Pilgrim (18) found that subjects with no
prior experience in difference testing diseriminated as
well ag an experienced panel when appropriate in-
structions were given. Too litile is known to be dog-
matic about how much and what kind of training is
necessary fully to qualify a panel member. While not
diseounting the value of having experienced people,
one should be aware of the possibility that only a
small amount of training may be required in a given
instance.

INTERPRETATION

The question is often asked, ‘‘How many panel
members are needed?’’ One aspect of this problem
is concerned with the reliability of the result. A suffi-
cient number of responses is needed to assure that an
important difference will be proved statistically, but
this problem is easily solved. One can determine
mathematically the number of judgments required to
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reach any desired level of significance with any given
degree of diserimination as shown by the percentage
of correct responses. However, the number of judg-
ments can be increased either by using meore people
or by getting more judgments per person, and this
points to the other facet of the problem. The two
approaches are not statistically eguivalent. As the
number of people on the panel is reduced, the gener-
ality of the test result is progressively restricted. Per-
haps this is of no great coneern since the usual differ-
ence test panel could hardly represeni any definite
population anyway. It may be assumed that the popu-
lation of real interest, about whose behavior we want
to malke inferences, is that eomposed of the potential
consumers of the produet. It is further assumed that
the difference test panel is more discriminating than
the general consumer—how much more we do not
know. Selection and training of panel members and
the development of opiimum test procedures are de-
signed to assure this; and one ean be reasonably cer-
tain that a difference not readily apparent to the panel
will never be detected by the econsumer. This leaves a
rather broad range for exercise of the experimenter’s
judgment; however, in practice, panels are generally
small. Panels of less than 5 persons are seldom used,
and panels of more than 20 are also rare. Decisions
are seldom based on fewer than 16 judgments and it
is unusual to obtain more than 30.

Difference test results are limited by the fact that
they show only that a particular group of people, at
a particular time, and under the conditions of the test,
were able to distinguish between two materials, or else
failed to prove this within the preseribed test length.
Usually we assume that the eriterion of difference used
by the panel members was related to some physical
variable being investigated, but we eannct be sure.
Nor are we sure that the difference was the same for
all those who responded correetly. Unless there is in-
dependent evidence, we do not know whether one sam-
ple is better or worse than the other, more orless off-
flavor, ete. The exception is the paired test, where a
criterion must be speeified. Otherwise; all we haveisa
probability that a diseriminable difference exists.

Do the results give degree of difference, as well as
the probability of an unknown degree of difference?
The answer 1s “‘Yes.”” Intuition tells us that this is
true, and so does rational analysis. When we are deal-
ing with a difference in the threshold range, the only

-appropriate measure of degree of a difference is the

frequeney with which it is noticed. Thus, an increase
in the percentage of correct responses can legitimately
be mterpreted as indiecating greater difference. Note,
however, that greater statistical significanee resulting
from a larger number of responses, with no change in
per cent correet, cannot be so interpreted.

APPLICATIONS

One important funection is that of controliing the
flavor quality of a product against a preselected
standard. The best examples are in the azlecholic
beverage industry, where they have been very effective
in aehieving produet uniformity (10). If product uni-




formity is a good thing, why don’t more companies use

the difference testing methods? One answer is that

difference tests may impose a more rigid control than
many produets ean afford; also in many instances
there is no real need for rigid control. There can be
minor variations in a produet which would have no
practical bearing on consumer acceptance. Here dif-
ference-as-such should give way to difference on some
continuum such as preference or quality. We want to
know not only whether the production lot is different
from the standard, but also which is better.

The difference methods are applied extensively in
laboratories that do research and development work
on foods and beverages (2). A complete review can-
not even be attempted here, but they can be applied
to sueh problems as the effeet of formulation or
processing changes, use of different raw materials, or
the effect of packaging materials. The triangle is often
used to establish thresholds (7). This is a legitimate
use, but the method is cumbersome and inefficient, and
the standard psychophysical methods are more suit-
able.

The triangle test, in particular, has become perhaps
a little too famous and has acquired an aura of seien-
tific respectability that may mislead the uniformed.
People who are unsophisticated about sensory testing
may attempt to use it where it is not appropriate. A
frequent error is to attempt to combine a difference
test-—usually the triangle—with a preference or qual-
ity judgment test. If the real problem is something
more than simple difference, the information obtained
from the difference test does little good. Its inclusion
complicates the situation and tends to divert the sub-
ject’s attention from the dimension of real interest.
There is evidence, too, that it will bias the results.
Schutz and Bradley have shown that when a prefer-
ence judgment is asked for, following a triangle test
on the same samples, subjects will tend to prefer the
paired samples (19).

\ COMPARATIVE EVALUATION

These difference testing methods are similar in
many respects, but there are obvious differences. Some
are functionally equivalent; others are not. Altkough
it eannot be precise, an attempt at comparative evalu-
ation will emphasize some important relationships.

Considering the purpose for which they are used,
the primary criferion of wvalue for difference tests
should be semsitivity, i.e., that test should be con-
sidered better which will detect the smaller degree of
flavor difference or will demonstrate a given degree of
difference with greater certainty, or with less effort.
Sensitivity per se does not appear to be a very useful
criterion. Considerable work has been done to assess
relative sensitivity; however, it has not resulted in
consistent clear-cut evidence showing the relative
merit of the vartous methods (17 ;. Diserimination, as
empirically determined, is too often affected by factors
other than the test method itself. Therefore, it will be
more nseful for our purposes to consider some of the
more important subsidiary characteristies, which in-
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‘especially sunitable for a particular problem.

clude efficiency, simplicity and appropriateness to the
problem. _

Efficiency relates to the amount of work reguired
to achieve a given degree of diserimination. We have
already noted that two aspeects should be considered.
Statistieal efficiency is interpreted as the inverse of
the chance probability of a correct respense, e.g., those
tests with a chanee probability of 14 wounld be con-
sidered equal and lowest in statistical efficiency where-
as the multiple pairs test (Figure 7), with a chance
probability of 145, would be considered highest. This
aspeect has been given more attention than it deserves
and has sometimes been erroneously represented as a
measure of the spnsitivity of a test. In determining
practical efficiency one must consider the number of
samples tasted in arriving at a judgment as well as
the chance probability of a correct judgment. For
example, if we equate the total number of samples at
8 or 9 (as appropriate to the test form), then deter-
mine the chanee probability of all responses being cor-
rect, we get the following order of deecreasing effi-
ciency : ‘‘A-not A’’, multiple pairs, triangle, multiple
standards and simple paired, duo-trio, and dual
standard.

The efficiency of a test, thus defined, cannot be con-
sidered independently of simplicity ; they interact in
determining over-all sensitivity, We are entitled to
assume that the simpler test is better, other. things
being equal. This is a good practical guide even
though the superiority of the simpler method may not
have been proven in each case. The less the panel
member has to draw on complex skills, the less oppor-
tunity there is for error, and the less chance for loss
of effectiveness due to the selection of inadequate sub-
jects or o the flagging of attention during continued
testing. The main factor in complexity is the numbeér
of samples, particularly the number of unknowns,
that must be considered In arriving at a single judg-
ment. Hence, there is a basic confliet with statistical
efficieney. The 7 forms may be ranked as follows in
order of decreasing complexity : multiple pairs, multi-
ple standards, triangle, duo-trio, dual standard, single
stimuli, and paired. The inversion on the last two is
because of the necessity for remembering the standard
in the single stimuli.

Appropriateness is a different kind of eriterion. It
cannot be applied generally, but is specific to the prob-
lem and test situation. The neeessity of being logically
appropriate may restrict the choice of method for cer-
tain problems, or a certain method may be found
For
example, one ean not use the paired test unless the
dimension and direction of difference can be elearly
specified. Again, the multiple standards test is not
appropriate except in the unusunal situation where the
standard is a family of materials rather than a single
material. In selecting a test method for regular use,
pertinent elements which are anticipated in the test
situation should be considered, for example, the proba-
ble econstancy of the panel, their level of motivation,
the amount of testing to be done, whether testing is to
be continuous or intermittent, and whether the ma-
terials are constant or varied.




Finally, let us try to assign the methods a relative
order of merit by consensus, as indicated by their
usage. The triangle must be aceorded first place be-
cause of its wide variety of uses in research, develop-
ment, and quality contrel. Next is the duo-trio because
of its extensive application in flavor qualitv eontrol.
It could apply wherever the triangle does, although
it is not as popular. The paired test deserves third
place because of its many research applications, but
here the question is always pertinent whether, in any
particular test, one is measuring ‘‘difference as such”’
or difference on some partienlar dimension. When the
dimension is a simple one, such as ‘‘sweetness,”’” we
may call the paired test a differenee test; but not when
the dimension is a general one, such as “‘preferenee’’
or ‘‘quality.”’ The multiple pairs test is ranked fourth
because of its frequent appearance in the literature,
although usually the emphasis has been on the evalu-
ation of panel members rather than on the testing of
materials. It is hardly ever used for anything else.
The multiple standards, dunal standard, and *‘ A-not
A?’ tesls are tied for last place, since they are seldom
used. They are specialized tests and are typieal of
many other forms which could be developed if needed.

USE OF THE RATING SCALRE

The methods described above do not exhaust all

possibilities for the measurement of sensory differ-
ences. One of the most useful approaches, the rating
seale, has been omitted. This basie technique can be
applied with many functionally different problems,
but is not specifically identified with any one of them.
Therefore it can not be considered as belonging to the
family of difference tests, although it is often used
for difference testing and should be discussed here in
order to show its relationship to the other methods.

Such use requires either a verbally designated eri-
terion, as in the paired test, or one whieh is present
and desigrated, as in the “A-not 47, When using a

yverbal eriterion the restriction again applies that it

ust be understood by all of the subjeets in the same
way. Seamples are presented singly and the subjeet
indicates the amount or intensity of the designated
characteristic on a rating scale. For example, Schutz
and Pilgrim (20) in measuring differences in sweet-
ness among sugars used a 9-category seale with alter-
nate points anchored as follows: none, slight, moder-
ate, large, extreme. This type of judgment is similar
to thai required in the paired test, where each sample
is compared to the other, or in the ““ A-not 4’’ method
where only the presence or absence of the characteris.
tie 1s noted, but is more complex than either.

In another application of the rating scale a physical
standard is constantly available. The subject con-
siders each unknown in turn, comparing it against the
standard and estimating the degree of difference be-
tween them. The estimate is recorded on a rating seale
like that deseribed above.

The rating scale method is not limited to compari-
son of only two materials at a time, as are most of the
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others, but as many as 4 or 5 different samples may
he rated at one session. Each subject tests all samples
in the group. Successive integral values are assigned
to the scale points and the resulting distributions are
analyzed by some appropriate technique, such as
analysis of variance, to test for the signifieance of
differences between samples.
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